Vibrational analysis of amino acids and short peptides in hydrated media. IV. Amino acids with hydrophobic side chains: L-alanine, L-valine, and L-isoleucine.
In the framework of our investigations on the analysis of vibrational spectra of amino acids (AAs) in hydrated media, Raman scattering and Fourier transform infrared (FT-IR) attenuated transmission reflectance (ATR) spectra of three alpha-amino acids with hydrophobic hydrocarbon side chains, i.e., alanine, valine, and isoleucine, were measured in H2O and D2O solutions. The present data complete those recently published by our group on glycine and leucine. This series of observed vibrational data gave us the opportunity to analyze the vibrational features of these amino acids in hydrated media by means of the density functional theory (DFT) calculations at the B3LYP/6-31++G* level. Harmonic vibrational modes calculated after geometry optimization on the clusters containing five water molecules interacting with H-donor and H-acceptor sites of amino acids are performed and allowed the observed main Raman and infrared bands to be assigned. Additional calculations on a cluster formed by leucine (L) and five water (W) molecules and the comparison of the obtained data with those recently published by our group on L+12W, allowed us to justify the number of hydration considered in the present report.